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Part 1. Experimental Procedures and Analytical Data
General Methods. Melting points are uncorrected. NMR spectra were recorded in CDCl 3 ( 1 H at 300 MHz and 13 C at 75 MHz) using TMS (tetramethylsilane) as the internal standard. Flash Column chromatography was performed on silica gel (300-400 mesh, purchased from Qingdao, Shandong province). DMF was refluxed with calcium hydride under N 2 and distilled under reduced pressure before use. Pd(OAc) 2 was purchased from Shanghai and used directly without further purification. PPh 3 and CuI were purchased from Shanghai and used after recrystallization according to the procedure described in the literature. 6 All other solvents and reagents were used as obtained from commercial sources without further purification.
General procedure. The Batey Pd-carbene complex 1 (2.5 mol %), CuI (5 mol %), Ph 3 P (2.5 mol %) and DMF (2 mL) were added to a dry 10-mL septum-capped round-bottomed flask under a nitrogen atmosphere. Aryl iodide (2 mmol), alkyne (110 mol %), and PO (5 equiv) were then added to the above mixture. While the mixture was stirred, the flask was cooled to -78 o C, vacuumed, and charged with nitrogen. This process was repeated for three times. After the mixture was warmed to 25 o C, stirring was continued at that temperature for 48 h. The mixture was diluted with water and extracted with ether. The organic extracts were combined, washed with brine, dried (MgSO 4 ), filtered, and concentrated to give a residue, which was purified by flash column chromatography on silica gel. 86.5, 92.5, 117.3, 122.5, 127.1, 127.2, 127.5, 128.4, 128.7, 129.3, 129.9, 131.6, 138.1, 146.7, 152.0 Figure S1 . 1 H NMR of 1,2-Diphenylethyne 
